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THE OCCURRENCE OF CALCIUM OXALATE IN THE GIDGEE 
WATTLE (ACACIA CAMBAGEI BAKER). 


By Tuos. STEEL. 


References in literatnre to the occurrence of valcium oxalate in plants are 
numerous, but records of the amonnts present are comparatively scarce. <A 
few of the more important of the latter may be noted. In 1877, W. M. Hamlet 
and © R. Plowright (Chem. News, xxxvi. 1877, p. 93; Journ. Chem. Soe., il; 
1877, p. 796) drew attention to the presence of oxalic acid in a large nnmber 
of fungi, the acid apparently existing in the free state, as hydric potassinm 
oxalate and as calcium oxalate. Fistularia hepatica (86% water) contained 
0.08% of total oxalie acid, equal to 0.57% in the dry plant, and eqnivalent to 
0.73% ealeinm oxalate (C20sCa+H20). 

The presence of the same acid in small amounts in potatoes and malt 1s 
recorded by Siewert (Journ. Chem. Soc., 1883, abs. p. 232). Berthelot and 
Andre (Journ. Chem. Soc., 1886, abs. p. 734) state that they found 13.9% 
oxahe acid, whieh is equivalent to 17.8% calcium oxalate, in the roots (dry) of 
Rumex acetosa (common sorrel). Of the 13.9% oxalic acid, 5.9 wis in the 
soluble state and the remainder insoluble. 

H. G. Smith (Journ. Roy. Soe. N.S. Wales, xxxix., 1905, p. 23) in a com- 
prehensive paper deseribes the oecenrrence of considerable amounts of ealeimm 
oxalate in the bark of numerous species of Eucalyptus, the pereentages present 
varying from 0.08 to 16.66 of C20sCa+M20 in the dry bark. 

The occurrence of the same substance in cinnamon and eassia barks was 
recorded by J. Hendrick (Analyst, xxxn., 1907, p. 14) who found from mere 
traces up to 3.5% in commercial samples and 6.62% in one of Ceylon wild cin- 
namon. 

J. Olto (Journ. Soe. Chém. Ind., xxxi., 1912, p. 411) found from 0.4 to 
0.9% caleinm oxalate in the young needles of pine trees, while old shoots con- 
tained 2.83% and young larch leaves 0.1%, all in the dry material. 

R. T. Baker (Journ. Roy. Soe. N.S. Wales, li., 1917. p. 435), as the result 
of microscopie examination, detected erystals of the same eompound in the 
cells of a large number of Australian tubers. 

Further references to various phases of this subjeet will be found in the 
collective indices of tle Chemieal Socicty and of the Society of Chemical In- 
dustry. 

F. B. Guthrie (Agrie. Gazette N.S. Wales, viii., 1897, p. 868) recorded 
an analysis of the ash of the Gidgee or Stinking Wattle (A. Cambagei), show- 
ing 90.7% of lime (CaO) and 0.40% potash (K20). 
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Another sample of Gidgee ash offered commercially for manurial purposes 
and examined by myself in 1898, contained a similar large proportion of lime 
and small one of potash. 

Being struck by the probabihty of this proportion of lime being dne to 
the presence of unusual amounts of calcium oxalate in the plant, I obtained 
from Mr. Maiden samples of the timber and bark of A. Cambayei and sub- 
mitted them to detailed examination, with the resnits following :— 

I have calenlated the oxalate as C204Ca+He0, following H. G. Smith, 
cited above, who found this to be the constitution of the oxalate separated 
mechanically from Eucalyptus bark. The method of determination used was 
similar to that deseribed by Smith, with the exception that 1 ignited the oxalate 
precipitate completely and weighed as CaO. 


Timber and bark of Acacia Cambagei. 


(Caleulated to dryness.) 


Outer Inner 

Outer Inner wood. wood. Average 

bark. bark. (white). (dark). wood. 
Ash soluble in acid .. .. .. 8.48 8.43 Sao 2.53 2:86 
Tando E a) tin ma a4.» 1.15 44 0.00 0.00 0.00 
Potash (eo Oe oe a E ee 20.06 0.06 0.08 0.05 0.06 
inme as oxalate <2) 4.2 2.3. 3. 8.20 8.16 3.08 2.46 2.70 
Total lime (CaO) .. hy TRE T22 2a 1.46 Jie es 
Calcium oxalate ( C204Ca--H20) 18. 82 18.82 5.81 3.8] 4.77 
Water in wir-dried sample .. 8.80 9.30 9.00 9.20 9.05 


These proportions of calcinm oxalate in the bark of A, Cambagei are the 
highest I have seen recorded for any plant. 

G. Kraus (Journ. Chem. Soc., 1892, abs. p. 1370) concludes from the re- 
sults of experiments on the bark of various trees which eontain calcium oxalate 
in quantity, that this substance constitutes a reserve deposit and is not an 
excretion, and that it is redissolved in spring and summer according to the 
needs of the plant. Branches of Ribes sanguineum and other trees varied in 
their caleium oxalate content with the seasons, the amonnt present being highest 
in winter and lowest in spring and summer. The author states that ecaletum 
oxalate is certainly liable to solution by long-continued action of an acid circu- 
lating liquid hike cel sap. 

The abstract does not give any details regarding the structure or appear- 
. ance of the bark examined. I feel more than doubtful about this conelusion. 
A fall in the oxalate content of the bark during the growing period is more likely 
to be due to the addition of new bark free trom oxalate, than to the solution of 
the oxalate already deposited. Oxalic acid is usually considered a waste pro- 
duct, harmful to the plant, fixed with lime in order to render it insoluble and 
harmless, and we know that it is shed in large amount in leaves and hark. 

We have seen above that the dead, dry. onter bark of A. Cambagei contains 
the same proportion of oxalate as the inner bark, and even of the latter only a 
comparatively thin layer may be in metabolic function, in which condition alone 
it could receive or part with its load of oxalate. 

Smith (Journ. Roy. Soe. N.S. Wales. xxix. 1895, p. 325; xxxvii., 1903, 
p- 107) concluded in the case of Orites ercelsa, which he found to contain large 
amounts of aluminium succinate, that the suecinie acid was a waste, poisonous 
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metabolic product, fixed by the plaut with the only available base forming an 
insoluble succinate, in order to get rid of it. 

To determine in how far the harks of other species of  utcacia resembled 
.t. Cambagei in calcium oxalate content, the barks of a number were examined. 
Through the courtesy of Mr. Maiden | was provided with these from the col- 
lections in the Herbarium Museum at the Botanic Gardens, Sydney. The 
analysis of this series was made for me by my colleague, Mr. E. F. Vaughan, 
to whom my thanks are due. All the samples were of mature bark which had 
become thoroughly air dried. 


Percentages in Acacia barks (calculated to dryness). 


1 2 3 4 5 6 
Metaleish .. ae Beemer ee oll 1.56 3.05 6.80 6.14 6.05 
Total lime (Cat) ia e 0.91 263 2.54 4.04 5.60 
Lime as oxalate .. re me | 0.60 Ai 205 2.08 i fe 
Calcium oxalate (C204Ca+HeO) 1.36 1.56 4.36 5.35 6.74 5:42 


Water in air-dried sample .. .. 11.43 11.75 1320 9.58 12.88 [0.33 














In the total ash the lime was ignited to CaQ, 
l. ct. Cheelii Blakely; 2. A. adunea A. Cunn.; 3. A. auriculiformis A. Cunn.; 
4. A. decora Reichb.: 5. A. salicina Lindl.; 6. A. aneura F.v.M. 


As in the case of the Eucalyptus barks examined by H. G. Smith there is 
considerable variation in the amount of oxalate present, but in uone of the 
samples is the high pereeutage in A. Cambagei approached. A variable amount 
of lime is seen to be in combination other than as oxalate. The bark of A. 
decora contained a comparatively large amount of ash insoluble in acid and was 
high in iron and alumina, which might be due to admixture with earthy matter, 
but there was nothing in the appearance of the bark to indicate this. 

In a lengthy article on the chemistry of forest trees. by R. Warington in 
Watt’s Diet. Chemistry (viii. Pt. 1, 1879. p. 800), a considerable mass of in- 
formation on the ash eonstitnents of the bark, timber and leaves of trees is col- 
lected. A  eritieal examination of this shows clearly that in most of these Inne 
is the predominating constituent, and that there is never sufficient inorganic 
acid present to fully satisfy the lime and other bases. Throughout the article 
no specifie mention is made of oxalic acid, though it is stated (p. $09) that the 
carbon dioxide in the ash represents the organie acids with which the bases 
were originally united, and that the proportion of bases combined in this way 
is appareutly greater in old than in young wood [and bark.] In the light of 
present knowledge a study of the data given strongly indieates the presence, in 
many of these timbers and barks, of very considerable proportions of ecalenum 
oxalate. 


